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b) Air Loads (ref. CAR 6.211 - Flight Load Factors) 
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6.0 Clamping An'1:llysis 


The largest loads in the clamps come from tightening down the bolts that attach the clamps to the 
bearpaw. 
The upward ground loads analyzed in section 4 unload the clamps while the downward ground 
loads analyzed in section 5 load the clamps. 
Therefore, the highest load in the clamps is the summation of 
the tensile load in the attachment 
bolts added to the tensile load transferred to the clamps from downward 
air loads. 
Additionally, the clamps must be able to withstand the ground drag loads introduced into the 
bearpaw installation by Pfwd and Pside. 
Figure 3 below diagrams the loads involved in this analysis. 


Figure 
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6.1 Clamp Load Calculation 


Tensile Load from the Bolts 


T := nin.lbf 
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(determined from tests - see excerpt from approved 
Dart Bearpaw report SR206-559, Appendix C) 


Distance across flat faces of MS21 042-4 nut 


Resultant Torque after tightening to 20 in.lb (max. 
specified torque outlined in IIN-D315-670) 


Tangential force applied to nut 


Threads per inch of bolt and nut (UNF) 


Height of thread in nut (to calculate percentage 
of screw under axial load induced by nut) 


Load per fastener 


Tensile Load Transferred 
from Pdown 


n:=6 


Pdown 
Fa --- 
n 
Fa = 10.82 -lbf 
Fc!\ ::. "'7.S .') 
£6 \), ~ 


Number of fasteners (assume air loads are evenly 
distributed between all 6 fasteners) 


Load per fastener 
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Ft= 
(Fb + Fa)-FF 


DART AEROSPACE 
USA, INC. 


Total Tensile Clamp Loads 


Ft = 325.85 -1bf 
F-t" "Yn. 
~ Ib~ 


Shear Loads Transferred 
from Pfwd and Pside 


n=6 


Total Tensile Clamp Load 


Number of fasteners 


SR-D315-670 
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Fg = 143.77 -1bf 
Shear Load per fastener 


6.2 Tensile Failure of the Clamp 


we :=O.75.in 


te :=O.063.in 


Ae :=we.te 


fly :=E!- 
Ae 


MS4a:= Fty2 _ 1 
fly 


MS4b := Ftu2 
_ 1 
SF-fly 


Ae =O.05-in2 


fly = 6896.35 -psi 


MS4a =2.92 


MS4b =6.25 


Clamp Width 


Clamp Thickness 


Clamp Area 


Tensile Stress 


Margin of Safety (Limit) 


Margin of Safety (Ultimate) 


6.3 Bearing Failure of the Clamp 


Dc :=O.257.in 
te :=O.063.in 


A :=De.te 


fuy:= Fg 
A 


MS5a := Fbry2 - 1 
fuy 


MS5b := Fbru2 _ 1 
SF.fuy 


A =O.02-in2 


fuy = 8879.56 -psi 


MS5a =4.63 


MS5b = 10.26 


Clamp hole diameter 
Clamp thickness 


Bearing Area 


Bearing Stress 


Margin of Safety (Limit) 


Margin of Safety (Ultimate) 


Note: MIL-HDBK-5C 
does not provide values for Fbru and Fbry for e/D of 1.5 in the annealed condition. 
It is 
recognized that the configuration 
of the part has an e/D of 1.56, but because the bearing margins of safety 
for the strap are excessively high, it is believed that the above analysis adequately demonstrates 
the 
structural integrity of the strap for this installation, and demonstrates 
compliance 
to the applicable 
regulations. 
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6.4 Shear Failure of the Clamp 


SR-D315-670 
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ec=0.272.in 
tc=0.063.in 


A :=2.ec.tc 


fsy:= Fg 
A 


MS6a:= Fsy2 - 1 
fsy 


MS6b= 
Fsu2 
_ 1 
Sf.fsy 


A =0.03-in2 


fsy =4194.94 
"psi 


MS6a=3.29 


MS6b =6.95 


Clamp edge distance 
Clamp thickness 


Shear Area 


Shear Stress 


Margin of Safety (Limit) 


Margin of Safety (Ultimate) 


6.5 Pull-out Failure of the Bearpaw 


Db=0.75.in 
tb := <lk5O.in -t: ~-::. 0, 6cC> ,b. 


A=n.Db.tb 
A=1.53-in2 


Counterbore 
hole diameter 
Bearpaw thickness 


Shear Area 


Ft 
fsy :=- 
A 
MS7a:= Fsyl _ 1 
fsy 


MS7b:= 
Fsul 
- 1 
Sf.fsy 


+S1= '1-41... ~4 
J>~i 
fsy =J-12f6 
"psi 


MS7a =9..,3-'7::-~.Il) 
------ 


MS7b~947 ~ 


Shear Stress 


Margin of Safety (Limit) 


Margin of Safety (Ultimate) 


(V1AfZ~INs 
')h )\ 


p,,<hv"C 
!:" ok. 


rf?l).1>7.f1; 


6.6 Bearing Failure of the Bearpaw 


Note that the bearing properties of the material (Fbry1 and Fbru1) were determined from testing outlined in 
Dart Report DR-1 041, in Appendix B. 


Dh :=0.257.in 


tb :=0.650. in 


A :=Dh.tb 


fby= 
Fg 
A 
MS8a := Fbryl 
_ 1 
fby 


MS8b := Fbrul 
- 1 
SF.fby 


A=0.17-in2 


fby = 860.63 -psi 


MS8a =2.25 


MS8b =2.25 


Bearpaw hole diameter 


Bearpaw thickness 


Bearing Area 


Bearing Stress 


Margin of Safety (Limit) 


Margin of Safety (Ultimate) 


• COPYRIGHT 
@ 2000 
BY 
DART 
AEROSPACE 
USA, 
INC 
- 


THIS DOCUMENT 
IS PRIVATE 
AND CONFIDENTIAL 
AND 
IS SUPPLIED 
ON THE EXPRESS 
CONDITION 
THAT IT IS NOT TO BE USED 
FOR ANY PURPOSE 
OR COPIED 
OR COMMUNICATED 
TO ANY OTHER 
PERSON 
WITHOUT 
WRITTEN 
PERMISSION 
FROM 
DART AEROSPACE 
USA, 
INC. 
Revision: 
Date: 
A 
00.04.03 


